Purpose: Local control and functional results of an intersphincteric resection are controversial in Asian, low BMI patients, even though it might a provide a chance to avoid a permanent colostomy. We tried to evaluate the potential risk of an intersphincteric resection, compared with a stapled coloanal anastomosis, in patients with low rectal cancer. Methods: Patients with low rectal cancer, who underwent a intersphincteric resection with a handsewn anastomosis (ISR) or a coloanal anstomosis with staples (stapled CAA), were analyzed. Results: From 1999 to 2006, 85 patients were enrolled. The distance between the anal verge and the lower margin of the tumor was 3.4±0.8 cm (range: 2∼5 cm) in the ISR group and 4.9±0.8 cm (range: 3∼7 cm) in the stapled CAA. The mean body mass index was 23 (range: 18∼ 32). The patients complained postoperatively of intolerable anal incontinence (Kirwan's class ＞ 2) in 35% of the ISR group and in 9% as the stapled CAA group, (P ＜0.02). The local recurrence rate was greater in the ISR group (15%) than in the stapled CAA group (2%, P ＜0.04). There was no significant difference in distant metastasis between the two groups. The disease-free survival rates were 80.8% and 91.2% at three years in the ISR group and the stapled CAA group, respectively. Complications, such as urinary incontinence and sexual dysfunction in male patients, were not significantly different between the two groups. Conclusions: An intersphincteric resection with hand-sewn anastomosis could be worse than a stapled coloanal anastomosis in function and local recurrence. This may indicate that careful selection is required for a intersphincteric resection even when a stapled anastomosis cannot be applied due to a narrow margin. J Korean Soc Coloproctol 2008;24:
INTRODUCTION
The pelvis structure, being narrow and deep, frequently hinders smooth progress of an operation, especially in male patients. Abdominoperineal resection (APR) with a permanent colostomy is a standard radical surgery for low rectal cancer located less than 5 cm proximal to the anal verge. East Asian people, such as Koreans, have a low BMI (body mass index) and an easy anatomy for pelvis dissection. A low BMI may give Asians a better chance for undergoing a sphincter-saving operation for rectal cancer of the lower third than it gives patients in western countries. Asians have an odds ratio of 1.57 for a sphincter-saving operation, compared with the white race (CI=1.23, P＜0.0001). 1 Low stapling and double stapling techniques, such as a very low anterior resection or a coloanal anastomosis with staples, has facilitated anastomosis at the distal rectum. An intersphinteric resection with a hand-sewn coloanal anastomosis (ISR) has been selectively applied to patients in whom the distal resection margin is so narrow that a stapling technique cannot be done, but the result was not conclusive in the terms of anal function and survival after the operation. 2 In this study, we analyzed continence, complications, and disease-free survival of patients who suffered from rectal cancer of the low third and who underwent an 
PATIENTS AND METHODS

1) Patients
A total of 85 patients with distal rectal cancer, who underwent an intersphincteric resection with hand-sewn anastomosis (ISR) or a stapled coloanal anastomosis (stapled CAA), between January 1999 and December 2006, were enrolled. The subjects were included if they fulfilled the following eligibility criteria: (1) They had a pathologically-proven very low rectal cancer; (2) they did not complain of anal incontinence in the preoperative period; (3) they had no history of previous anal surgery; (4) there was no evidence of distant metastasis or other organ invasion; (5) they had a WHO performance stage of 3 or less; and (6) they underwent a curative resection with a tumor-negative margin that was confirmed by pathology. The patients were non-randomly allocated into two groups with the surgeon's preference and decision.
The level of the lower edge of the tumor from the anal verge was measured by using a digital examination and an endoscope. Follow-up was performed every month for the first twelve months and then three months thereafter.
The data were retrospectively analyzed.
2) Operative technique
We performed conventional radical surgery or laparoscopic surgery with high resection of the inferior mesenteric artery, D2 lymph-node dissection, total mesorectal excision, and autonomic nerve preservation. For the ISR group, the perineal approach was taken with a circumferential incision just proximal to the dentate line (partial ISR, Table 1 ) or at the intersphincteric groove (total ISR). 3 Once the intersphincteric space was entered, dissection was continued proximally between the smooth and the striated muscles. After specimen removal, the sigmoid colon was pulled down, and a coloanal anastomosis was done with or without a colonic J-pouch. The anastomosis was performed by using manual hand-sewn suturing with 3-0 vicryls. The sutures were placed between the colon and the anoderm. For the stapled CAA group, we cut the rectum at the level of the upper border of the surgical anal canal with TA or endo-GIA staples. Using EEA31, we restored continuity between the colon and the anal canal with or without a colonic J-pouch (double staple technique). When a hand-sewn anastomosis resection (ISR) was required, a planned temporary fecal diversion was performed with a loop ileostomy, which was reduced in eight weeks or later.
3) Adjuvant therapy
If the depth of tumor invasion was T3 upon preoperative evaluation, we selectively treated the patients with pre-operative chemo-radiotherapy (CCRT). The 
4) Assessment of efficacy and complications
The effect of the operation was evaluated with regard to anal incontinence, local recurrence, and disease-free survival (DFS). Anal incontinence was evaluated by using a questionnaire at six months after surgery. Incontinence was scored by using Kirwan's classification: 1, no incontinence; 2, incontinence of flatus and liquids; 3, occasional incontinence of solids; 4, frequent incontinence of solids; 5, incontinence requiring a colostomy.
We grouped Kirwan's grade 1 and grade 2 as tolerable, and others as intolerable. Urinary voiding difficulty was 
5) Statistics and survival
Statistical analyses were performed with chi-squared tests and Student's t-test, whenever appropriate, to compare the categorical variables between the groups. The disease-free survival curves were calculated by using the Kaplan-Meier method. The difference between the in survival curves was measured using log-rank tests.
Statistical significance was defined as P-values less than 0.05.
RESULTS
1) Patient demographics and characteristics
Eighty-five patients were analyzed. Three patients were excluded from the study because one patient suffered necrotizing fascitis and two patients were lost to follow-up after hospital discharge. The demographics are listed in Table 2 Table 3 ). Two cases of ISR required a partial colostomy because of perianal skin irritation and fibrotic stricture. In the partial ISR group, 45% (9/20) of the males had intolerable anal incontinence, which was significantly more than the 13% (2/15) for females (P ＜0.05). We aggressively followed up the cases of total intersphincteric resection (total ISR). Of five cases, two cases gradually recovered continence six months after surgery (Table 7) .
3) Follow-up and recurrence
The median follow-up was 24.0 and 23.5 months in the 2nd op = operation for recurrence; ASR = abdomino-sacral resection; DRM = distal resection margin-formalin fixed; CCRT = preoperative concurrent chemo-radiotherapy; BMI = body mass index. months after operation; ‡ Local recurrence after operation; § Single liver metastasis 6 months after operation.
Fig. 2.
Disease free survival (DFS) by operation for low rectal cancer. There was no significant difference between the patients of intersphincteric resection (ISR, n=41) and those of stapled coloanal anastomosis (CAA, n=44, P=0.455 with log rank test). Fig. 3 . Local recurrence free survival by operation for low rectal cancer. The local recurrence free survival was 80.0% and 96.9% at three years in the group of intersphincteric resection (ISR, n=41) and stapled coloanal anastomosis (CAA, n=44), respectively (P=0.07 with log rank test).
ISR and the stapled CAA groups (range: 6∼60 months).
The local recurrence rate after both operations was 8% (7/85). There were six local recurrences among the 41 patients of the ISR group and one local recurrence among the 44 patients of the stapled CAA group. The difference was significant (15%: 2%, P＜0.04, Table 4 ). The sites of local recurrence in the ISR group were the vagina (3), the anastomosis (1), prostates (1) , and the perirecal lymph node (1) ( Table 6 ). During the intensive follow-up, we successfully performed an abdomino-sacral resection (ASR) as a secondary operation for the four cases of local recurrences after pathological confirmation (Table 6 ). In another two cases, we could not perform a secondary operation because there was a distant metastasis when we detected local recurrence.
There was no significant difference in distant metastasis between the two groups ( Table 4 ). The sites of distant metastases for the ISR group were the liver (2), the lung (1), the bone (1), and the pelvis (2) . Those of the stapled CAA group were the bone (2) and the liver (2). The disease-free survival rates after resection were 80.8% and 91.2% at three years in the ISR group and the stapled CAA groups, respectively (Fig. 2) . The difference between the survival rates was not significant (P=0.455). The local-recurrence-free survival rates after resection were 80.0% and 96.9% at three years in the ISR group in the and stapled CAA group (Fig. 3, P=0 .07).
4) Postoperative complications (Table 5)
In the ISR group, the incidence of urinary voiding difficulty was 15%, and that of anastomotic leakage was 2%. There was one case of erectile sexual disturbance among the twenty-one males in the ISR group. The difference in ejaculatory sexual dysfunction was not significant between the ISR group and the stapled CAA group (10% versus 25%, respectively). There was no mortality related to surgery.
DISCUSSION
Studies of the length of the surgical anal canal report a significant difference in the average length between men (range: 3.2∼5.3 cm) and women (range: 3.0∼5.0 cm). 4 Recognition of shorter, safe, distal resection margins and the application of the double-stapling technique have led to the prospect of restorative surgery for patients with distally-situated cancer of the rectum, but the stapling surgery has limitations, in that the anastomosis could not be lowered below the upper level of the surgical anal canal. In our data, the number of stapled CAA cases was larger for females than for males. We can infer such a result from the facts that the female pelvis is wider than the male pelvis and that females have shorter anal canals.
The intersphincteric groove exists between the terminal part of the internal sphincter and the subcutaneous part of the external sphincter. In the case of lower rectal cancer, an intersphincteric resection with a hand-sewn anastomosis has provided a greater distal resection margin than the stapled CAA. Technically, an intersphindteric resection can be easily performed in patients with a low body mass index.
Removal of the internal sphincter is associated with a significant decrease in the resting pressure. 5 The operative wound, stress, and neorectal insufficiency may facilitate fecal incontinence. Schiessel reported that the rate of long-term continence function for solid, liquid stool, and flatus was 86.3% after the operation, but we observed that only 65% of the patients with an intersphincteric resection had tolerable continence for solid stool at 6 months after surgery. With the other reports from East Asian countries, 31∼72% of the patients recovered tolerable continence at 6 months after surgery. [6] [7] [8] The degree of anal incontinence after surgery is so complex that it is not easy to apply the index developed by several authors. 9, 10 The details of continence, such as a description of leakage to gas, mucus, or liquid stool, episodes of minor incontinence, use of medical agents to influence bowel activity, and pad, were included in a questionnaire to provide a better picture of how continence was influenced by sphincter resection. 11 We followed-up with five patients who underwent a total resection of the internal sphincter, total ISR. Two of the five patients recovered continence, and could lead a normal life without a pad.
Schiessel reported a 5.3% local recurrence in ISR patients. 6 The pooled rate of local recurrence by collective review was 9.5% (range: 0∼31%). 2, 12 Our rate of recurrence at the anastomosis after ISR was 7.5%, but the local recurrence rate, including prostate and lymph node, of the ISR group was 15%. The rate was higher than that of the CAA group (2%). Other reports from Asia have reported 5.8∼21% local recurrence rates. 3, 7, 13 A local recurrence after a stapled CAA occurred in only one case among 45 patients, which was significantly lower than that for an ISR (Table 4) However, compared to a stapled coloanal anastomosis, the intersphincteric resection was unlikely to increase complications such as urinary voiding difficulty and sexual disturbance. Patients with intestinal continuity with coloanal anasotomosis had significantly lower scores for physical and social functioning on the EORTC QLQ-C30 and for body image on the EORTC-CR38 than those of permanent stoma, 16 but the quality-of-life questionnaires in stoma patients as a group did not demonstrate a worse quality of life than that of patients treated with sphincter preservation. 13, 17 We have provided data that a intersphincteric resection in some cases has a disadvantage in that it does not ensure a good quality of life because of anal incontinence. 
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